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01 Introduction

1.1 Iteration of Thesis Intent
Innovation of the Olympic Main Stadium
Before thesis started

Q: What is the problem with the existing Olympic Stadium?
A: I found Many Olympic venues have been abandoned
because of low utilization rate, high cost of maintenance
and demolition, the remote location from the city, and so
on.

Olympic Stadium Adaptive Reuse
May 2020

Spatial Transformations

Taking Olympic Main Stadium As The Typology of Research
After Fall 2020
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Q: What drives adaptive reuse of an Olympic Stadium?
Why adaptive reuse if problems were not derived from the
initial architectural design but operation aspects?
A: The original intention for the adaptive reuse of many
buildings is not due to the defects caused by the original
architectural design, but because the new program can
bring extra benefits that the original program cannot bring.
This is the essence of adaptive reuse - enhance the value
of the original building through space transformation.

01 Introduction

1.2 Thesis Intent
The thesis explores the potential for spatial transformation of the superstructure
by taking the Olympic main stadium as a typology of the research.
Looking at the afterlife of the Olympic main stadium, the stadium and games are often
displacing people for the stadium. For instance, some stadiums and arenas were
falling into disuse and dilapidation mere months after the 2004 Athens Olympics
games. People no longer use them, let the weeds grow, and the facilities are
gradually damaged by the wind and sun. Leaving a hole in government budgets and
emptiness in the city.
I propose to carry the knowledge and discoveries of the potential, to revitalize
the stadium and serve the community it displaced. Generating a prototype
of stadium design that keeps normal sports function during the game and can be
repurposed for the community after the game. The reuse capitalizes on vast unused
spaces while retaining the original superstructure of the stadium as a sustainable
reference for future stadium design with the potential for application worldwide and
provides people with a more active and healthy life.
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01 Introduction

1.3 Research Context
1. Tend to be located in a suburban area with a high density of population.
2. Mono-functional character that blocks the interaction with the life of the city.
3. High maintenance costs and low utilization rate.
4. Poor initial planning.
5. The contemporary stadium gradually strengthens other commercial uses to try to
balance high maintenance costs, such as hosting concerts, exhibitions, and cultural
events except for sporting, but those activities are short-term which still cannot
afford the high maintenance costs.
6. The situation is the big structures often built without a conscious approach
regarding the future of the stadiums in the cities' ecosystem.
7. The contemporary stadium was equipped with a relatively complete infrastructure
and transportation system at the beginning of stadium design for the convenience
of athletes and many spectators.

1.4 Research Questions
What is the method of spatial transformation?
What is the typology of Stadium?
How to spatially transform the stadium to new space by carrying he knowledge of
spatial ransformation?
Which programs are able to tansform to?
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01 Introduction

1.5 Research Methodology & Procedure
Preparation for Research
•
•

Defining Research Subject
Aims, Objectives, Research Questions

Review of the Subject
•
•
•

Literature Review/ Internet Research
Review of existing Researches
Technical Design Review

Research Document Development
•
•
•

Review Existing Certification Methods
Generation Evaluation Matrix, Diagrams, Drawings
Defining, Cataloging Criteria, Standards, Requirements

Case Study, Analysis & Discussion
•
•
•
•

Collecting Objects, Data, Drawing
Analysis and Comparison of Results
Discussion and Evaluation of Results
Review and Refinement Research Document

Conclusions
•
•

General Conclusions for the Subject
Conclusions Comparative Assessment

Phase 01

Transformation

Two "S" Stratergy - Spatial Transformation &
Socia Transformation applied to typology
study.

Phase 02
Typology

Phase 03

Transformation Exploration

Cataloging different components in the
typology study.

Generating a stadium prototype based on
the typology study. This Prototype achieve
the level of adaptive reuse and ready for
Remodeling

Phase 04
Remodeling

Phase 05

Refined Prototype

Carrying knowledge and discoveries to
revitalize the community.

Think Back to the Stadium Design based
on the knowledge and discoveries of
transformation.
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01 Introduction

1.6 Research Range
ResearchRange:From2000Sydneyto2016Rio(5OlympicGames)
Year

City

2016 Rio

Countr Stadium/Venues

Sports/EventsheldatVenue

PostOlympicUse

Brazil

Year

City

Countr Stadium/Venues

Sports/EventsheldatVenue

Capacity

PostOlympicUse

Disuse/Abandond
RenovationAfterdisuse/abandoned

2012 LondonEngland

Newcompetitionvenues
CariocaArena1
CariocaArena2
CariocaArena3
OlympicAquaticsStadium
OlympicBMXCentre
OlympicGolfCourse
OlympicHockeyCentre
OlympicTennisCentre(MainCourt)
DeodoroOlympicWhitewaterStadium
RioOlympicVelodrome
YouthArena(Deodoro)

Basketball
16000
D
JudoandWrestling
10000
D
FencingandTaekwondo
10000
D
SwimmingandWaterpolo(playͲoffs)
15000
itwasdismantledanditsparts D
Cycling(BMX)
6000
D
Golf
20000
D
Pictogram.Fieldhockey
15,000(10,000court1,5,000court2)
D
Pictogram.Tennis
19750
D
Pictogram.Canoe/Kayak(slalom)
8000
D
Pictogram.Cycling(track)
5000
D
Pictogram.Basketball(women'spreliminaryround),Pic5000
D

Existingcompetitionvenues
DeodoroAquaticsCentre
MaracanãStadium
OlympicStadium(Engenhão)
RodrigodeFreitasLagoon
MaracanãzinhoArena
MariaLenkAquaticsCenter
MarinadaGlória
OlympicEquestrianCenter
OlympicShootingCenter
RioOlympicArena(HSBCArena)
Riocentro–Pavilion6
Riocentro–Pavilion3
Riocentro–Pavilion4
Sambódromo

Pictogram.Modernpentathlon(swimming)
2000
CeremoniesandPictogram.Football(semifinal2,finals 74738
Pictogram.Football(8xgroup),Pictogram.Athletics(tr60000
Pictogram.Rowing,Pictogram.Canoe/Kayak(sprint) 14000
Pictogram.Volleyball
12000
Pictogram.Diving,Pictogram.Synchronizedswimming, 6500
Pictogram.Sailing
10000
Pictogram.Equestrian
14000
Pictogram.Shooting
TBD
Pictogram.Gymnastics
12000
Pictogram.Boxing
9000
Pictogram.Tabletennis
7000
Pictogram.Badminton
6500
Pictogram.Archery,Pictogram.Athletics(marathon) 36000

A
A
Structuralproblemsintheroo B
B
A
ThelackofsportsactivitiesonB
B
B
B
A
A
A
A
B

Temporarycompetitionvenues
CopacabanaStadium
DeodoroStadium
FortCopacabana
FutureArena
MountainBikeCentre
Pontal
Riocentro–Pavilion2

Pictogram.Beachvolleyball
12000
Pictogram.Modernpentathlon(riding,combinedrunni15000
Pictogram.Marathonswimming,Pictogram.Cycling(ro5000
Pictogram.Handball
12000
Pictogram.Cycling(mountainbiking)
5000
Pictogram.Athletics(racewalking),Pictogram.Cycling( 5000
Pictogram.Weightlifting
6500

C
C
C
Afterthegames,thevenuewaC
C
C
C

CompetitionvenuesoutsideRiodeJaneiro
ManéGarrinchaNationalStadium
Mineirão
ItaipavaArenaFonteNova
ArenaCorinthians
ArenadaAmazônia

Pictogram.Football(8xgroup,quarterfinals)
69394
Pictogram.Football(6xgroup,quarterfinals,Wsemifin58170
Pictogram.Football(8xgroup,quarterfinals)
51700
Pictogram.Football(6xgroup,quarterfinals,Msemifin48234
Pictogram.Football(6xgroup)
40549

A
A
A
A
A

Data from Wikipedia contributors.
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Capacity

ResearchRange:From2000Sydneyto2016Rio(5OlympicGames)
Disuse/Abandond
RenovationAfterdisuse/abandoned

OlympicParkZone
AquaticsCentre
BasketballArena
BMXTrack
EtonManor
CopperBox
Velodrome
RiverbankArena
OlympicStadium
WaterPoloArena

Diving,ModernPentathlon(swimming),Swimming,Syn17500
Basketball,Handball(medalround)
12000
Cycling(BMX)
6000
WheelchairTennis
10500
Handball,ModernPentathlon(fencing)
7000
Cycling(track)
6000
FieldHockey
16000
Athletics,Ceremonies(opening/closing)
Waterpolo

80000
5,00

AftertheParalympicGames,t Permanent
wasdismantledinJanuary201Temporary
publicuseandreopeninginJu Permanent1
LeeValleyHockeyandTennisCPermanent
Permanent
TheEastwayCycleCircuitwas Permanent1
RiverbankArenawasdismantl Temporary2
reopenedinJune2014andisthecurrentgroundofWappingHockeyClub.
Permanent
Temporary

RiverZone
ExCeL
GreenwichPark
NorthGreenwichArena
RoyalArtilleryBarracks

Boxing,Fencing,Judo,TableTennis,Taekwondo,Weighfrom5,000to10,000
Equestrian,ModernPentathlon(riding,running,shooti 23,000(OG) TheparkisopenyearͲround.ItislistedGradeIontheRegisterofHistoricParksandGardens.
Basketball(final),Gymnastics(artistic,trampolining) 20,000(OG)
Shooting
7,500(OG)

CentralZone
AllEnglandLawnTennisandCroquetClub
EarlsCourtExhibitionCentre
HorseGuardsParade
HydePark
Lord'sCricketGround
MarathonCourse
WembleyArena
WembleyStadium

Tennis
Volleyball(indoor)
Volleyball(beach)
Swimming(marathon),Triathlon
Archery
Athletics(marathonandracewalk)
Badminton,Gymnastics(rhythmic)
Football

OutsideGreaterLondon
BrandsHatch
DorneyLake

Cycling(road)
Canoeing(sprint),Rowing

HadleighFarm
Cycling(mountainbiking)
LeeValleyWhiteWaterCentre
Canoeing(slalom)
WeymouthandPortlandNationalSailingAcadeSailing
Footballstadiums
CityofCoventryStadium
HampdenPark
MillenniumStadium
OldTrafford
StJames'Park

30000
15000
15000
3000
6500
Notlisted.
6000
90000

EarlsCourtTwowasdemolishedbyCapcoPlcin2015.

AEGFacilitieshadsigneda15Ͳyearcontracttooperatethearena.
willhostsevengamesatUEFAEuro2020

30,000maximum(OG)
6,000(PG)
20,000(includes3,000seating)
12,000maximum
4,600(OG)
17,400(PG)
32500
52000
74600
76000
52409
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ResearchRange:From2000Sydneyto2016Rio(5OlympicGames)
Year

City

Countr Stadium/Venues

Sports/EventsheldatVenue

Capacity

ResearchRange:From2000Sydneyto2016Rio(5OlympicGames)
PostOlympicUse

Disuse/Abandond
RenovationAfterdisuse/abandoned

2008 Beijing China
OlympicGreen
NationalStadium

NationalAquaticsCenter
BeijingNationalIndoorStadium
OlympicGreenConventionCenter
OlympicGreenHockeyField
OlympicGreenArcheryField
OlympicGreenTennisCenter

Year

City

Countr Stadium/Venues

Sports/EventsheldatVenue

Capacity

PostOlympicUse

Disuse/Abandond
RenovationAfterdisuse/abandoned

2004 AthensGreek
OpeningCeremony
91,000spectatohostingmultiͲpurposedevents
Track&Feld
Usedfor2022WinterOlympic
ClosingCeremony
Swimming,diving,synchronizedswimming
17,000(6,000) IndoorWaterPark,Usedfor2022WinterOlympic
Gymnastics(artistic,trampoline),Handball(final)
19000
usedforicehockeyduringthe2022WinterOlympicGames
Fencing,shooting,fencingdisciplinesofthemodernpe 6000
conventionsandexhibitions,usedagainforthe2022WinterOlympics.
FieldHockey
17000
ItwastorndowntomakeroomfortheNationalSpeedSkatingOval.
Archery
5000
Dismantled
Tennis,wheelchairtennis
32400

UniversitiesGymnasiums
BeijingScienceandTechnologyUniversityGym Judo,Taekwondo
BeijingUniversityofTechnologyGymnasium Badminton,Gymnastics(rhythmic)
ChinaAgriculturalUniversityGymnasium
Wrestling
PekingUniversityGymnasium
Tabletennis
BeihangUniversityGymnasium
Weightlifting
BeijingInstituteofTechnologyGymnasium
Volleyball

8024
7500
8000
8000
5400
5000

Newcompetitionvenues
BeijingShootingRangeHall
LaoshanVelodrome
ShunyiOlympicRowingͲCanoeingPark
WukesongIndoorStadium

Shooting(pistol,rifle)
Cycling(track)
Rowing,Canoeing,andSwimming(marathon)
Basketball

9000
6000
37000
18000

Existingcompetitionvenues
BeijingShootingRangeClayTargetField
CapitalIndoorStadium
FengtaiSoftballField
LaoshanMountainBikeCourse
OlympicSportsCentre
OlympicSportsCenterGymnasium
WorkersIndoorArena
WorkersStadium
YingTungNatatorium

Shooting(shotgun)
Volleyball(final)
Softball
Cycling(MountainBike)
Football,ModernPentathlon(riding,running)
Handball
Boxing
Football
WaterPolo,ModernPentathlon(swimming)

5000
18000
13000
2000
36228
7000
13000
70161
4852

Temporarycompetitionvenues
BeachVolleyballGround
BMXField
TriathlonVenue
UrbanRoadCyclingCourse
WukesongBaseballField

Volleyball(beach)
Cycling(BMX)
Triathlon
Cycling(roadrace)
Baseball

12000
4000
10000
n/a[n2]
18000

CompetitionvenuesoutsideBeijing
HongKongEquestrianVenues
QingdaoInternationalSailingCenter
QinhuangdaoOlympicSportsCenterStadium
ShanghaiStadium
ShenyangOlympicSportsCenterStadium
TianjinOlympicCenterStadium

Equestrian
Sailing
Football
Football
Football
Football

18000
n/a[n2]
33572
80000
60000
60000

abandoned
Usedfor2022WinterOlympic

Usedfor2022WinterOlympic

Usedforthe2023AFCAsianCup

thefacilitiesweredemolishedasplanned,forashoppingmall

AthensOlympicSportsComplex
AthensOlympicAquaticCentre
AthensOlympicTennisCentre
AthensOlympicVelodrome
NikosGalisOlympicIndoorHall
OlympicStadium

Diving,Swimming,Synchronizedswimming,Waterpolo23,000(totalof Verylowutilizationrate
Tennis
15,000(allcourts)
Cycling(track)
3300
Basketball(final),Gymnastics(artistic,trampolining) 19250
2021EuroLeagueFinalFour.
Ceremonies(opening/closing),Athletics,Football(fina 72000
usedasahomearena,atonetimeoranother,

HellinikoOlympicComplex
FencingHall
HellinikoIndoorArena
OlympicBaseballCentre
OlympicCanoe/KayakSlalomCentre
OlympicHockeyCentre
OlympicSoftballStadium

Fencing
Basketball,Handball(final)
Baseball
Canoeing(slalom)
Fieldhockey
Softball

8000
15000
Notlisted.
3150
20000
Notlisted.

FaliroCoastalZoneOlympicComplex
FaliroOlympicBeachVolleyballCentre
FaliroSportsPavilionArena
PeaceandFriendshipStadium

Volleyball(beach)
Handball,Taekwondo
Volleyball(indoor)

8000
10000
11564

OnMay8,2016HellenicParliamentpassedlawbywhichCentrewasgiventoMinistryofJustice
Hostmutilpelevents

GoudiOlympicComplex
GoudiOlympicHall
OlympicModernPentathlonCentre

Badminton
Modernpentathlon

8000
10000

Thebuildingwaseventuallyconvertedintoaversatilefacility,suitableformediumͲandlargeͲsca

MarkopouloOlympicComplex
MarkopouloOlympicEquestrianCentre
MarkopouloOlympicShootingCentre

Equestrian
Shooting

Footballvenues
KaftanzoglioStadium(Thessaloniki)
KaraiskakisStadium(Athens)
PampeloponnisiakoStadium(Patras)

Football
Football
Football

TheOlympicBaseballCentre'smainstadiumunderwentrenovationsforfootballuse
astateofdisuse,withthecoursedrained
hehockeycentrehassincefallenintodisuseanddisrepair.
Thestadiumhassincefallenintodisuseanddisrepair

27770
33334
23588

PankritioStadium(Heraklion)

Football

26240

PanthessalikoStadium(Volos)

Football

22700

Sailing
Judo,Wrestling
Gymnastics(rhythmic),Tabletennis
Cycling(individualroadrace)
Athletics(marathonstart)
Weightlifting
Archery,Athletics(marathonfinish)
[27]
Cycling(mountainbiking)
Boxing
Canoeing(sprint),Rowing
Athletics(shotput)
Cycling(individualtimetrial),Triathlon

8000
turnedovertotheprivatesector(SeiriosAE),
10000
6200
3150
Notlisted.
Notlisted.
7,500(archery)

Othervenues
AgiosKosmasOlympicSailingCentre
AnoLiosiaOlympicHall
GalatsiOlympicHall
KotziaSquare
Marathon(city)
NikaiaOlympicWeightliftingHall
PanathenaicStadium
34,500(athleticsmarathonfinish)
ParnithaOlympicMountainBikeVenue
PeristeriOlympicBoxingHall
SchiniasOlympicRowingandCanoeingCentre
StadiumatOlympia
VouliagmeniOlympicCentre

Notlisted.
5600
14000
Notlisted.
Notlisted.

Data from Wikipedia contributors.
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TRANSFORMATION

2.1

Adaptive Reuse
General Defination
Other Definarions
Method
Remodeling Tactics
Conclusion

2.2

Case Study
Danish National Maritime Museum
Tate Modern
Coal Drops Yard
Empire Stores
Gasometer
Shougang NO.3 Blast Furnace Museum
Ponce City Market

2.3

Conclusion
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02 Transformation

2.1 Adaptive Reuse
2.1.1 General Definition

2.1.3 Method

Adaptive Reuse is the process of repurposing an existing building for a purpose other than which
it was originally built or designed for (Wikipedia contributors, 2012). It can be reasonably argued
that adaptation is a method of extending the useful life of buildings and hence their sustainability by a
combination of improvement and conversion.

The most sustainable building is the existing building. Adaptive reuse is such a way to explore more
potentials of architectural space transformation and building sustainability under existing conditions. It's a
dialect of building space conversion. It fully demonstrates respect for existing buildings and actively applies
existing advanced building technologies to make our world more sustainable. Through learning adaptive
reuse, better understand the transformative potential of architectural space. According to the works of Park
and White, adaptive reuse architecture is categorized based on various characteristics of the existing mass
and the basic relationship between existing building mass and the new elements.

2.1.2 Other Definitions
A process that retains as much as possible of the original building while upgrading the performance to
suit modern standards and changing user requirements (Latham, 2000).
Conversion of a building to undertake a modified change of use required by new or existing owners
(Douglas, 2002).
Rehabilitation or renovation of existing buildings or structures for any uses other than the present uses
(Dolnick & Davidson, 1999).
A process that changes a disused or ineffective item into a new item that can be used for a different
purpose (DEH, 2004).
Architectonic
Expressions

Design Strategies
Robert 1989

Brooker &
Stone 2004

Jäger 2010

Building within

Insertion

Transformation

Modernisation

Adapting to a
new function

Correspondence

Surface to surface contact

Insertion
A new autonomous element-the dimensions
of which are completely dictated by those of
the existing, it is built to fit, is placed within in
confines the existing.

Addition
Unification
Intervention

Adaptation
Conversion
Junction and
delineation

Installation

Building in the
style of
Recycling
materials of
vestiges
Figure 01: Analogy between described strategies towards adaptive reuse.
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Installation
The old and the new exist independently. The
new elements are placed within the boundaries
of the building. The fit is not exact and the
elements could be removed when the building
would revert to its original state.

Edge to edge contact

Cramer & Breitling 2007

Building over
Building
around
Building
alongside

No contact - spatial tention

Replacement

Intertwined volumes

Intervention
The existing building is so transformed that it can
no longer viably exist independently and the
nature of the remodeling is such that the old and
the new are completely intertwined.

Corrective
maintenance
Figure 02: The extent of transformation of an existing building, including the three categories/strategies, four diagrams that
illustrate the physical application, and a numeric scale that links the two measures.

02 Transformation

2.1.4 Remodeling Tactics
Tactics express the actual qualities of the building. The selection of details and style gives the building its
character (Brookner & Stone, 2004). The tactics employed in the remodeling of a building can be seen
as the elements or details that support the overall strategy. Brookner and Stone defined six tactics they
claimed were consistently used in remodeling (Gewirtzman, 2017).
1. Planes define space. The various planes can control the visual and physical limits of the space
(Gewirtzman, 2017).
2. Light controls space and form (Gewirtzman, 2017).
3. Surface is the tactile element that establishes a direct relationship between human contact and the
building, using materials, ergonomics, etc (Gewirtzman, 2017).
4. Objects can manipulate space, movement, and visual directions. The objects can be of any scale or
type and can enhance the space they occupy (Gewirtzman, 2017).
5. Openings are focal points in the building. They creates views, provide orientation, and establish
relationships between spaces (Gewirtzman, 2017).
6. Movement can prove to be more than purely functional, forming sculptural elements and focal points
within the building (Gewirtzman, 2017).
Figure 10: Tactics of remodeling and physical attributes in Caixa Forum. Source: Photographs by D. Fisher-Gewirtzman.

Figure 11: Compiles the relevant diagrams for all precedents, highlighting diagrams that are relevant for Chaixa Forum, Madrid.
Based on O. Park.
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02 Transformation

2.2 Case Study
Comparative Value

Project 1

Project 2

Project 3

Project 4

Project 5

Project 6

Project 7

Architecture/Proposal Rendering
Figure 03

Figure 04

Figure 05

Figure 06

Figure 07

Figure 08

Tate Modern

Coal Drops Yard

Empire Stores

Gasometer City

Location
First Built
After

Danish National Maritime
Museum
Helsingør, Denmark
1950s
2013

London, UK
1947
2000

UK
1850s
2018

Brooklyn, NY, US
19th century
2016

Architect/Group

BIG

Herzog & de Meuron

Heatherwick Studio

S9 Architecture

Adaptive Reuse Stratergy
Structure Changing Ratio
Prorgam Presevation Ratio

Intervension
85%
0%

Intervension
85%
0%

Installation
100%
0%

Intervension
80%
0%

Vienna, Austria
1899
1999-2001
Jean Nouvel, Coop
Himmelblau, Manfred
Wehdorn and Wilhelm
Holzbauer
Intervension
70%
0%

O riginal Use

Old Dry Dock

Factory

heritage rail buildings

warehouse

gas tanks

blast furnace

New Use

Museum

Museum

shopping district

Commercial spaces,
exhibition

residential and commercial
Museum
use

Project

Geometry
(Dash-Original; Green-Current)

Space Division(Current)

Structure Grid Line
(Black-Original; Red-Addon)
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Figure 09

Shougang NO.3 Blast
Furnace Museum
Beijing, China
1919
2017

Atlanta, GA, US
1925
2020

CCTN Design

S9 Architecture

Installation
95%
0%

Intervension
50%
0%
Sears regional distribution
centers

Ponce City Market

Mixed Use

02 Transformation

2.3 Conclusion
The most sustainable building is the existing building. Adaptive reuse is such a way to explore more
potentials of architectural space transformation and building sustainability under existing conditions. It's a
dialect of building space conversion. It fully demonstrates respect for existing buildings and actively applies
existing advanced building technologies to make our world more sustainable. Through learning adaptive
reuse, better understand the transformative potential of architectural space. According to the works of Park
and White, adaptive reuse architecture is categorized based on various characteristics of the existing mass
and the basic relationship between existing building mass and the new elements (Gewirtzman, 2017).
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TYPOLOGY

3.1

Objectives
Urban Context & Site
Hosting Sport
Geometry
Division & Module
Seating & Stands
Vision
Circulation
Program
Structure & Materials

3.2

Case Study
2004 Olympic Stadium of Athens
2008 Beijing National Stadium
2012 London Stadium

3.3

Conclusion
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03 Typology

3.1.1 Urban Context & Site
3.1.1.1 Urban Context

3.1.1.2 Site

From the town planning aspect, sports facilities must fit well into the terrain and the transport and utility
supply conditions should be good: rail, bus, tram stops, large car parks, etc. Irrespective of the location,
good public transport links are essential, especially for medium-sized and large stadiums (UEFA Guide To
Quality Stadiums, 2010, p. 38).

The site should be large enough to comfortably accommodate the stadium and allow easy pedestrian
circulation around the perimeter. The site should have a flexible configuration, enabling the venue to be
modified for other uses in the future, or expanded to increase capacity. Industry in the immediate vicinity
should be avoided because smoke, smell and noise are undesirable (UEFA Guide To Quality Stadiums,
2010, p. 37).

3.1.1.3 Site Type
Urban Site - one located in a central part of thee town city
Urban sites have the obvious advantage of easy access to publicc transport
networks. However, car parking may be problematic due to a lack
ck of available space and/or the high cost of land. On match days, or other event
days, the streets around the stadium may require rigid access control.
ontrol. This
will need to be clearly understood and closely coordinated withh the local
authorities and community (UEFA Guide To Quality Stadiums, 2010
0, p. 34).

rts but still within the city limits
Semi-urban - refers to a location on the outskirts
A semi-urban site offers the advantage of lower land costs, but should still
have good, or at least reasonable, access to the public transportrt network.
Cheaper land costs may make it possible to acquire a larger site, which will
provide greater scope for the inclusion of facilities such as on-site car
ar parking.
The fact that the stadium is located in a less densely populated area
a will also
reduce the obvious impact of a new-build on the surrounding area,
rea, which
will limit the potential risk of disputes with the local community. Overall,
erall, there
are many obvious arguments in favor of a semi-urban location; however,
wever, the
optimal type of location for any given project should be carefullyy assessed
on a case-by-case basis (UEFA Guide To Quality Stadiums, 2010
0, p. 34).

side the city
Out-of-town/Greenfield - refers to a site outside
d tends to
The out-of-town option can often be attractive as the cost of land
be much lower than for urban sites. The most obvious drawback is likely to
be reduced public transport links, which will have implications for
or the site’s
accessibility. When opting for an out-of-town location, it makes good
ood sense
to identify a site that is within easy reach of hotels, hospitals, railway
ay stations
and even a local airport (UEFA Guide To Quality Stadiums, 2010, p. 34).
Figure 12: Location Stratergy
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3.1.2 Hosting Sport
3.1.2.1 Basic Consideration

3.1.2.4 Playing Filed Dimension

Sports stadiums of the 20th century were large, introverted structures, usually dedicated to a single sport National Stadium - Athletics, Running Track, Jump
such as soccer, rugby, American football and baseball, or tennis, and designed to provide spectators with
the best possible view of the field. Since the 1990s, there has been a growing awareness of the need to
design stadiums that are not left inactive for days at a time and can generate income to cover their large
maintenance costs. This has led to an increase in stadiums that are used for more than one sport and for other
kinds of large-scale events such s concerts (Moussavi, 2014, p. 473).

3.1.2.2 Hosing Sport Type
Multiple Sports

Single Sport

The stadium focuses on hosting multiple types of sports.

The stadium focuses on hosting one type of sports which the type of sports
belongs to similar sport in a larger category.

More Efficient
Allow Larger Capacity
Potential To Host Larger Events
More Land Use
Less Concentrated

More Concentrated
Less Land Use
Less Efficient
Less Spectator

3.1.2.3 Orientation
The orientations of ancient arenas were usually west-east or
south-north,according to the various times of competitions
(Neufert & Neufert, 2012, p. 318). Playing field is oriented
north-south to protect from the direct glare to the players. The
angle of the playing field is in relation to the sum and the
prevailing weather condition. In research from Moussavi
(2014, p. 474), orientation of the playing field with respect to
the sun and the prevailing winds: This must be considered for
the time of year in which a sport will be played in a particular
location. For athletics, it is preferable to orient the longitudinal
axis of the track 15° west of north.

Figure 13: Small outdoor amphitheater seating
dimensions.

Figure 14: Athletic playing field dimensions
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3.1.3 Geometry
3.1.3.1Basic Geometric Layout
Basic geometry is composed of a playing field and the bowl around it. Geometry is defined by three main
coefficients: symmetry, integrity, and section continuity. Symmetry refers to the symmetry of the geometric
shape relative to the horizontal and vertical axis of the playing field. Integrity refers to whether the bowl is
closed. Section continuity refers to whether the section remains unchanged (the change in the morphology of
the section caused by the change of Vomitory is not considered here). The change in the number of tiers and
the asymmetry of the geometry will cause the change in the continuity of the section.

Symmetry
Biaxial

Integrity
Uni-axial

Open Bowl

Section Continuity
Closed Bowl

Constant Section

Figure 15

Biaxial or Uni-axial: Under the same conditions, the biaxial
symmetry has a larger capacity than the uni-axial symmetry.

Open bowl or Closed bowl: Different design considerations affect
the integrity of the bowl. Open bowl allows the introduction of sports
programs on the open side. The closed bowl provides a relatively
isolated environment for the playing field.

3.1.3.2 Conclusion
In modern stadium design, the oval-shaped stadium is considered the best choice in stadium design,
because it provides the best vision Quality for the spectators and carries more capacity than other
forms. Unfold box, rectangular, and polygon form often appear in the design of football stadium.
U-shape, Budapest, and segmented only appeared in the ancient stadium design.
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Changing Section

Figure 16

Constant Section or Changing Section: Bowls can be composed
of a single-tier that remains constant in both plan and section wraps
around the playing field. Alternatively, the tier can vary in plan in order
to provide more seating on one side of the stadium.
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Budapest

U-Shape

Uni-axial
Open Bowl
Changing Section

Uni-axial
Open Bowl
Constant/Changing Section
Figure 17: Stockhoolm Stadium
Stockholm 1912

Figure 18: Old National Stadium
Tokyo 1964

Oval

Segmented

Biaxial
Closed Bowl
Constant/Changing Section

Biaxial
Open Bowl
Constant/Changing Section
Figure 19: Gillette Stadium

Figure 20: London Stadium
London 2012

2 Straight Sides

Circle

Biaxial
Closed Bowl
Constant Section

Biaxial
Closed Bowl
Constant/Changing Section
Figure 21: Seoul Olympic Stadium
Seoul 1988

Figure 22: Olympic Stadium (Amsterdam)
Amsterdam 1928

Polygon

Round Rectangle

Biaxial
Closed Bowl
Constant/Changing Section

Biaxial
Closed Bowl
Constant Section

Figure 23: Allianz Riviera Stadium
Nice, France

Figure 24: Hitachi Capital
Mobility Stadias

Rectangle

Unfold Box

Biaxial
Open Bowl
Constant Section

Biaxial
Open Bowl
Constant/Changing Section
Figure 25: Forsyth Barr stadium

Figure 26: Braga Municipal
Stadium
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3.1.4 Division & Module
3.1.4.1 Block Division & Layout
The bowl will be divided into a number of blocks, usually such changes occur in the different geometric
connections and structural divisions. On the one hand to make the geometric shapes better connected
together, on the other hand to facilitate construction, such a volume segmentation It also provides a
good foundation for modular stadium design.

Perpendicular
Spectator’s vision is perpendicular and the
seating block is constant

Perpendicular + Radial

Spectator’s vision is either perpendicular to the
playing field or toward the center, and the
seating block is changing

Radial
Spectator’s vision is facing toward the center of
playing field, and the seating block is constant
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3.1.4.2 Block Relationships

3.1.4.3 Dimension Requirements

The bowl in the stadium is composed of several big blocks, and each big block contains
small blocks. In each block, there is at least one vomitory. The amount of vomitory in each
block depends on the tier type which will be introduced in the next section.

Seats with backrests offer more comfort (height min. 30 cm according to FIFA guidelines) and there must
be a clear passage width of 40 cm between rows of seats. Seats must be arranged in blocks of max.
30 rows (Neufert & Neufert, 2012, p. 319). Behind and between the blocks, there must be aisles with a
min. width of 1.20 m (Neufert & Neufert, 2012, p. 319).
Depending on the layout of the access and exit routes, each row of seats may contain 20 places if there
is an aisle to the open air at one side, or 40 places if there is an aisle to the open air at both sides. Sitting
and standing places must be separated. A 1.20 m width of escape route (stairs, ramps, level surfaces)
must be provided for every 600 places, with a minimum width of 1.20 m (Neufert & Neufert, 2012, p.
319).
In order to ensure that standing areas fill and empty evenly and to avoid dangerous crashes, they should
be divided into blocks of about 2500 places. These blocks should be fenced apart and separately
accessed (Neufert & Neufert, 2012, p. 319).
Within a block of the standing terrace, “wave breakers”(crash barriers) should be provided. It must be
ensured that seen from each standing place, there is a suitably strong parapet about 1.1 m high within
10 rows (Neufert & Neufert, 2012, p. 319).

Figure 27: Transaction seat position rows at seat level.

Figure 28: Transaction row lengths with gangways.

Vomitories are the enclosed stairways and passageways leading from the internal concourses into the
stadium bowl. Gangways are the stepped passages between the rows of seating via which spectators
access their seats (UEFA Guide To Quality Stadiums, 2010, p. 50).
Vomitories and gangways should be designed to allow the optimum flow of people in normal operating
conditions, but they must also be able to cope with increased flows in emergency situations, in the event
that the stadium needs to be evacuated (UEFA Guide To Quality Stadiums, 2010, p. 50).
Determining the correct dimensions for these areas is vital in order to meet stadium safety requirements,
so they should be carefully calculated in accordance with the relevant local regulations and standards
(UEFA Guide To Quality Stadiums, 2010, p. 50).

Figure 29: Rectangular Blocks

Figure 30: Sectored Blocks
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3.1.5 Seating & Stands
Bowl seating: There are typically 25 and at most 28 seats in a row, but this depends on local guidelines.
The maximum angle of seating is 34 degrees. If the spectator places are arranged in a multi-row layout,
sufficient super-elevation should be provided to improve the viewing conditions. For smaller stands with up
to 20 rows of standing places or 10 rows of seating, this can be a linear gradient of 1:2, but in all other
stadiums the linear gradient should be parabolic. In this case the gradient for sitting and standing places
can be determined by using spectators’ sight line construction, with the super-elevation 12 cm for standing
places and 15 cm for rows of seats (Neufert & Neufert, 2012, p. 319).

Figure 31: Sight line construction & standing terrace.
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Figure 32: Seating steps
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3.1.6 Vision
3.1.6.1 Field of Vision
Parabolic Curve - the best arrangement for a stadium.
Seating Angle - A general rule is to limit the rake to 34 degrees, which is the approximate angle of stairs,
because anything steeper could make spectators feel a sense of vertigo as they descend (Yaroni, 2011, p.
43).
Viewing Distance - Once the use of the stadium is specified, the designers must decide the best way
to organize the seating around the playing field.
Optimum Viewing Distance - 90m
Good Viewing Distance - 150m
Maximum Viewing Distance - 190m (International regulations specify that those seats that are at a range
greater than 190m, or seats with restricted sight-lines, are omitted from the computation of the maximum
capacity.)(Seating, 2019).

3.1.6.2 C-value
C-value - A factor which specifies the sight line (Seating, 2019).
C = the C-value
D = the horizontal distance from each individual position to the point of focus ( the edge of the pitch )
N = the riser height of each individual row of seats
R = the vertical height between the persons eye level and the point of focus ( pitch level )
T = the depth of each individual row of seats
C-value = 60mm - Need to look between heads in front
C-value = 90mm - Can see well with head tilted backwards
C-value = 120mm - Optimal viewing standard
C-value = 150mm - Can see well even if over spectators with hats

Figure 33: C-value Calculation
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3.1.7 Circulation
3.1.7.1 Zone Distribution & Capacity Control
In research from Moussavi (2014, p. 474), a complex of circulation zones, spaces and elements - concourses ,
gangways, vomitories - ensure safe entry and exit as well as the separation of categories of users - spectators,
disabled spectators, VIPs, players, officials.
Zones: Stadiums are divided into five zones to ensure safe escape in the case of fire and for crowd management:
Zone 1: playing field;
Zone 2: the bowl;
Zone 3: the concourse surrounding the playing field;
Zone 4: the exterior circulation area surrounding the stadium structure and separating it from the security
line;
Zone 5: the open space outside the outer security line separating it from the car parks.
Subdividing the total ground capacity into sectors of about 2,500-3,000 spectators facilitates crowd control
and allows a more even distribution of toilets, bars and restaurants. Each zone should have independent circulation routes, and different categories of spectators need to be divided, such as seated vs. standing, or fans from
opposing clubs (Moussavi, 2014, p. 475).
In research from Moussavi (2014, p. 475),
“The location of these depends on three factors, the requirements of which may conflict with each other: First,
to avoid congestion, entrances should be equally spaced; Second, to reduce hostilities between fans of
opposing clubs, their entrances should be separated; Third, the grouping of entrances could be preferred
for reasons of staffing and security.
Other entrances: VIP entrance; emergency service (between Zones 5 and 4); separate flood exits located at
regular intervals around the perimeter, preferably in a direct line with the exits and staircases in Zones 2 and 3.
Dedicated entrances for disabled fans: In addition to the provision of such entrances, positions designated for
wheelchair users should have a view which is comparable to that of general spectators.”

Figure 34: Accredited Constituents Entry Screening
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3.1.7.2 Zone 5

3.1.7.4 Zone 3

The venue entry and exit points during the Olympic Games period are a key component of venue design
for Olympic use. Several factors should be taken into consideration when planning, including: walking
distances for constituent groups, dedicated entry for athletes, hours of operation, type and level of security
screen, waiting times to enter the venue prior to the competition beginning and flows of constituents to and
from the entry and exit points (IOC, 2005, p. 31).

3.1.7.4.a. Entrance & Exit

3.1.7.3 Zone 4

Entrance routes for spectators should be kept simple, giving them just one choice when the route is Y- or T-shaped. Exit routes should follow a branching tree
pattern. From the individual seat to the exit gate the spectator should pass from a smaller branch to a larger one to reach a public road. This progression
should be gradual to avoid congestion. A clear view of at least two exits must be provided at all times (Moussavi, 2014, p. 475).

3.1.7.4.b. Concourses
The concourses are the passages inside the stadium through which spectators get from the main entrance to their seats. The concourse areas must be
wide enough to allow a smooth flow of people before, during and after the match and also, of course, allow for the safe evacuation of the stadium in
the event of an emergency (UEFA Guide To Quality Stadiums, 2010, p. 63-64). Even at times where crowd flow is at its peak (i.e. before and after the
match and during the half-time interval), spectators should be able to circulate freely within the concourse areas, so that they can access the general
exits, staircases, concessions and welfare facilities with minimum fuss (UEFA Guide To Quality Stadiums, 2010, p. 64).

Level of the playing field: This can coincide with the spectators’ entrance level or it can be lower. If it is lower,
spectators can enter the bowl midway and all at maximum half the distance up and down to reach their 3.1.7.4.c. Horizontal Components
research from Moussavi (2014, p. 474),
seats. This option can help to reduce construction costs, as half the seats would be supported by the ground In“Gangways:
These are the stepped passages between the rows of seating.
(Moussavi, 2014, p. 475).
Vomitories: These are enclosed stairways and passageways leading from the internal concourses into the bowl.
Tunnels: These must be located between dressing rooms for access of players and officials.
Fence or moat: These should provide a barrier between the spectators and the playing field, for crowd control and for protecting the surface of the
playing field.”

3.1.7.3.a. Arrival - Site
According to UEFA Guide To Quality Stadiums, (2010, p. 63)Turnstiles are the most common entry control system, and there are a variety of different
types available. A well-designed turnstile system will help to ensure ordered and controlled access and protect the safety of spectators. Turnstiles also
enable a detailed head count to be completed, which means total attendance can be quickly calculated. In addition, they provide a check against the
use of counterfeit tickets, given the tighter control at the point of access. All modern turnstile systems should have provisions for disabled access in place,
unless alternative dedicated entry points are available (UEFA Guide To Quality Stadiums, 2010, p. 63).
Circulation design should focus on individual controlled access and rapid independent circulation from the exterior access points to the final internal
destination of each category of stadium user before, during and after the match. This enables the stadium operators to provide adequate and efficient
control measures throughout the duration of the event (UEFA Guide To Quality Stadiums, 2010, p. 63).

3.1.7.4.d. Vertical Components
The staircases should be distributed in equal proportion around the stadium in order to adequately serve every section of the bowl, allowing easy
access to the upper tiers and vomitories (UEFA Guide To Quality Stadiums, 2010, p. 64). They should be correctly dimensioned to fully and safely
handle the volume and flow of spectators allocated to a given section of the stadium. The dimensioning of the treads and the handrails should fully
comply with all national and international safety regulations (UEFA Guide To Quality Stadiums, 2010, p. 64). If available, lifts are generally reserved
for disabled supporters, VIPs and maintenance staff, and are located accordingly. Lifts are not usually designated for general use, as there would
never be enough capacity to meet demand (UEFA Guide To Quality Stadiums, 2010, p. 64-65).

3.1.7.4.e. Circulation Guide - Signage
3.1.7.3.b. Arrival - Outside Concourses
Once beyond the building line, spectators will move onto the external concourse or podium. This large outdoor area provides a critical space for the
circulation of much of the stadium population, either inside or outside of the turnstile line. Typically, a clear zone of around 15 m should be provided to
accommodate circulating crowds. However, where podium exits or onward routes to transport nodes are not evenly dispersed, the external circulation
areas should respond accordingly (Culley & Pascoe, 2015, p. 69).
An estimate of where spectators will look to travel after an event is essential in determining whether the podium will be sufficient to accommodate them.
This is where the process of crowd modeling within the stadium begins to segue with the spectator transport strategy (Culley & Pascoe, 2015, p. 69).

The signage should enable any person arriving at the stadium for the first time to understand precisely where they are, where they need to go and, just
as importantly, where not to go. Good signage should be comprehensive, covering not just the main concourses and other public flow areas, but every
single room in the building (UEFA Guide To Quality Stadiums, 2010, p. 65).
There are many ways to provide adequate signage in a stadium, both for the benefit of those accessing the stadium in normal circumstances and,
vitally, to facilitate all evacuation and emergency measures to ensure a safe and speedy exit from the building by all users. Ideally, the stadium signage
scheme should be indicated clearly on all tickets, so that spectators have in their a hand a “map” of how to reach their individual seat. It should also be
available on the club or stadium website, enabling spectators to access it via their mobile phones or other Internet-enabled devices (UEFA Guide To
Quality Stadiums, 2010, p. 65). All approaches to the stadium, including the entry/exit gates, doors and turnstiles, must also be adequately and clearly
signposted using universally understood pictograms (UEFA Guide To Quality Stadiums, 2010, p. 65).
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3.1.7.5 Zone 2&1
Circulation on the bowl varies in different type and number of tiers which
also affect the evacuation time, and how human flow in the stadium.
Simple grandstand embedded in the landscape.
Access via top ring that serve all tiers.
3.1.7.5.a. Safety index of stadium evacuation
Evacuation time in terms of minutes is perhaps the most important performance-based index for evaluating the effectiveness of stadium
evacuation. The maximum allowable evacuation time value in building codes is a reference for architects to calculate the total width
of the exits during schematic design phase. Eight minutes is an international common sense for large stadiums. However, the detailed
requirements of time allowed vary in different countries and regions.
Green Guide in UK recommends that escape time from any seat, in all new stadias constructed of concrete and steel, must be no
more than eight minutes (Green Guide 2008). Unfortunately, it does not specify where the escapee should be after eight minutes.

Independent grandstand. Access via bottom ring
that serve all tiers.

The requirement in Italy is that it must be possible to clear the seating areas of all spectators in five minutes, and then to clear the entire
building structure of spectators in a further five minutes (Sheard et al. 2007).
FIFA suggest that all spectators should ideally be able to enter a free-flowing exit system within a maximum of eight minutes (FIFA
Guidelines 2008).
The building code in China requires 6-8 minutes safety evacuation design for large stadiums based on the capacity differences
(Design Code for Sports Buildings 2003).

Independent grandstand with double tiers.Access
via one ring that serve all tiers.

3.1.7.5.b. Safety Capacity
The safe capacity is a mandatory requirement which focuses, as the name suggests, on ensuring maximum safety for spectators (UEFA
Guide To Quality Stadiums, 2010, p. 50). Safe capacity can broadly be defined as the maximum capacity that will allow for a full
and safe evacuation of the stadium via dedicated access and exit points within the time limits defined by local or national regulations
(UEFA Guide To Quality Stadiums, 2010, p. 50). The main access and exit points are the turnstile entrances and emergency exits
around the stadium perimeter, together with the concourses, vomitories and staircases within the stadium building. If the total capacity
of the spectator area within the stadium bowl is lower than the capacity of the access and exit points, then this lower figure will
be considered as the safe capacity of the stadium (UEFA Guide To Quality Stadiums, 2010, p. 50).
It is now widely accepted that all spectators should be able to exit the stadium bowl to a point of safety within a maximum of eight
minutes. This is based on a maximum flow rate through the stadium exits of 660 people an hour. However, there may be some scope
for variation based on the size and design of the venue and, in particular, its level of fire resistance (UEFA Guide To Quality Stadiums,
2010, p. 50).The safe capacity also assumes an upper limit on the number of seats per row per aisle, which will be defined by local
building standards . The safe capacity should exclude any seats located on rows where the number of seats served by a given aisle
exceeds the maximum permitted in the regulations (UEFA Guide To Quality Stadiums, 2010, p. 50). The safe capacity figure for the
stadium should be recorded in the appropriate safety certificate, as required by the relevant local authorities (UEFA Guide To Quality
Stadiums, 2010, p. 50).
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Bottom grandstand embedded in the landscape
with one tier above ground. Access via a central
ring that serve upper and down tiers

Bottom grandstand embedded in the landscape
with two tiers above ground. Access via two rings
that serve all tiers
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3.1.8 Program
3.1.8.1 Program Matrix

3.1.8.2 Program Bubble Diagram

Sporting-related facilities are usually arranged under the ground and tend to close to the playing field.
On one hand, it creates opportunities to provide more public space, and on the other hand, It greatly
facilitates the actions of athletes. Effectively separate sports and non-sports people. Modern stadium
design more focuses on social interaction. The introduction of a profitable service and business program
will be beneficial to improve the stadium service and experience of the spectator, provide economic
benefits for a stadium for the long term. Favorably slow down the post-Olympic effect of the stadium.
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3.1.8.3 Zoning Diagram: Private vs. Public

3.1.8.4 Program Zoning Diagram: Service

Leisure & Entertainment

LLeisure
Le
eisure & Entertainment
Ente
ntte
nte
terrta

Merchandise stands

dise
ise
se stands
s
Merchandise

Food/beverage Concessions

Food/beverage
Foo
od/bev
o
d/beverage
/beverage
gee Concessions
C
Concession
Conc
nns
Storage

Stor
Storage
St
Stora
tora
ora
ra
ra

Retail Sales

Retail Sales
Sa
Sa
Sale

Entry Lobby

Telephones

ATMs

E try
Entry
tryy LLo
Lobby
o by
obby

Telephones
eph
phhones
o

Medical Room/ First Aid Room
ATMs
ATM
TMs
TM

Medical
Med
diicall Room/
di
Ro / First
FFirs
Fi
irst
rst Aid
rs
A
Ai Roo
Room
oom

Janitorial
Janitorial
o

Parking

Parking
arkking
kkin
ki
ing

Public Restrooms

Staff Lockers

Spectator Seating

Pay Booths

Staffff Lo
Lockers
o rs

Spectato
Sp
Spectator
S
peect
ctator
ato
a
ator
tor
or Seating
or
Sea
Seatin
tiing
g

Payy Bo
Booths
ooths
ot

Logistics

Logistics
Logis
ogi
gis
iis

MEP
ME
E
EP

MEP

Guest Services
Gue
Seervices
Se
Service
rvic

Guest Services

Gymnastics
Gym
mnnastics
m
a tic - Sports
Sp
Spo
po TTraining
ng
g

Gymnastics - Sports Training

Media
M
eedia
ia
a - Presss

Media - Press

Hospitality
ttyy Su
S
Suites

Hospitality Suites

Club
Cl
lub
ub
ub

Club

P
Play
Player
r Lounge/Recruiting
Lounge/Rec
Loung
Loun
u /Recrui
/Rec
Recc
Loun
Lounge
unng
nge

Player Lounge/Recruiting Lounge

Playing Fields

PPlaying
ay ng
g Fields
Field
Fi
ds

Commentary Box

Commentary
Comment
omment
mment
ent
ntt
Box

Sports Administration

Sp ts
Sports
t Administration
Adm
Ad
Admi
dmi
mini
mi

Equipment/Laundry
pment/
ent/
t/
/LLLau
/
aundry
d

Equipment/Laundry
Business
ness LLounge
o

Business Lounge

ouunge
ou
oun
VIP Lounge

VIP Lounge

Referees
Re
erees Cha
Changerooms
hang

Referees Changerooms

Locker
err Room
R

Locker Room

Meeting
eting R
Rooms

Police S
Services
ervices
eer
ervice
rrvice
i

Meeting Rooms

Police Services

oachess Lockers
Lo
Locker
Coaches

Coaches Lockers

Sports
rts
t S
Support

Sports Support

Private Zone
Semi-public Zone
Public Zone
36

Served Zone
Service Zone

03 Typology

3.1.9 Structure & Materials
3.1.9.1 Structural Components

3.1.9.2 Structural Module Exploded View

Roof Cover
ETFE, Steel, Aluminum

Roof Cover

R
Roof Structure
S
Steel, Wood
Skin

Roof Structure

Floor Plates
Concrete
Tiers

Bowl Structure
Steel, Wood, Concrete
Floor Plats

Foundation
Concrete

Foundation
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3.1.9.3 Foundation

3.1.9.5 Roof

In common with all building and infrastructure projects, many of the major risks lie in the ground. This is
especially true on sites where the soil and groundwater have been heavily contaminated, and costs can
escalate enormously in unexpected ways if the site appraisal has not been properly executed (Culley &
Pascoe, 2015, p. 53).

A good roof design needs to take into account factors such as shading of the pitch and adequate exposure to sunlight. Lack of light will mean less than optimal conditions for the turf, reducing the lifespan of the
pitch and possibly necessitating expensive artificial lighting systems to supplement natural light sources.
It is also important that the roof and facade allow for adequate natural ventilation of the pitch. If this
is impeded by the design, artificial ventilation systems may be required, and these are also expensive
(UEFA Guide To Quality Stadiums, 2010, p. 80).
The effect of contrasting sun and shaded areas on the pitch can affect the players, which, in turn, is likely
to have a negative impact on the quality of the game; it could also prevent good TV coverage. These
risks should be studied in advance and pre-empted in the design of the stadium envelope (UEFA Guide
To Quality Stadiums, 2010, p. 81).

3.1.9.4 Bowl

3.1.9.6 Facade

Stadiums need to be developed using the best resources and materials available in any given country, as
well as in accordance with the international and local technical and legal regulations in force at the time
(Culley & Pascoe, 2015, p. 53). The most appropriate structural system will not only depend on the country
in question and the regulations in force with regard to structural solutions; it could also be influenced by
the preferences of the main contractor, whose decision is likely to be affected by factors such as time and
availability (Culley & Pascoe, 2015, p. 53). The use of prefabricated beams and stepped seating for the
stadium bowl offer the advantage that fabrication will be completed prior to delivery on site, which can
substantially reduce the overall time frame of the construction process (Culley & Pascoe, 2015, p. 53).

Covering a stadium inevitably requires complex structural solutions because of the need to eliminate
all visual impediments from the seating. Very large structural spans will be necessary, and these are
both costly and technically very difficult to engineer (UEFA Guide To Quality Stadiums, 2010, p. 80).
The architects and engineers will have to determine the best structural design for the stadium roof. There
are many options available. Their decision will depend on whether the stadium is to be fully or partially
covered, on the specifics of the architect’s design concept and, of course on the available budget. If the
stadium is only to be partially covered, priority is generally given to the main stand, which is normally
located to the west of the pitch, and then to the opposite (east) stand (UEFA Guide To Quality Stadiums,
2010, p. 81).
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Multi-Sport | Seperate Curved Bowl | Changing Section | Two Tiers | Partly Roofed | Wrapped by Sports Park

Olympic Stadium of Athens

Site

Santiago Calatrava (2004)

Athens Olympic Stadium is a part of the Athens
Olympic Sports Complex and is named after
the ﬁrst modern Olympic marathon gold
medalist in 1896, Spyros Louis.. The stadium is
oriented Northwest-Southeast direction.

Height 45m
Length 314m
Width 208m
Arch Roof
The two giant arcs have a total span
of 304m and a maximum height of
72m. The bearing structure of each arc
is tubular steel joined by cables to a
torque tube, which supports a series of
transverse ribs spaced at 5m (16.5ft)
intervals.

Skin
Glass Facade

Connectivity 2/5
Visual Impact 1/5

N

Bowl Layout
ut
Geometry
Symmetry
Integrity
Section Continuity

Oval Shape
Biaxial
Closed Curve Bowl
Changing

Radial Block Layout
Spectator’s vision is facing
toward the center of playing
ﬁeld, and the seating block is
constant

Sectored Block Type

Vomitory Type in Block
Gangway + vomitory.

Geometry Division

ngle with Curved Sides
Retangle
al
Biaxial
%
100%

Seat Type in Block
Fixed Seat
Seating angle in upper tier is 40.0°
Seating angle in lower tier is 20.0°

Module
Arch Roof
The two giant arcs have a
total span of 304m and a
maximum height of 72m.
The bearing structure of
each arc is tubular steel
joined by cables to a
torque
tube,
which
supports a series of
transverse ribs spaced at
5m (16.5ft) intervals.

Roof Layout
Geometry
Symmetry
Shading Rate

Upper Tier
Cast-in-place
Concrete Seating

Skin
Glass Facade

Support Structure
Its construction was revolutionary
and involved the use of a
prefabrication method for the 34
sets of concrete pillars supporting
the stands (each weighed 600 tons)

Support Structure
Its construction was revolutionary and
involved the use of a prefabrication
method for the 34 sets of concrete pillars
supporting the stands (each weighed
600 tons)

Stadium in a sport park

Bowl Supporting
Structure
112 Steel sections
provide the support to
the upper bowl. 12,000
bolts were used to ﬁx the
temporary black section
in place.

Circulation Pattern
Access via a central ring that serve upper
and down tiers

The Bowl
Capacity: 72,000 seats
Tier: Double Tiers seating arrangement
with two rings that serve all two tiers.

Spectator Vision

Playing Field
The t u r f o f t he p l a y i n g f i e l d ha s
been accommodated in removable
modules. 105X68m rectangular pitch is
surrounded by a 9-lane track.

Spectator Vision Quality
Excellent Viewing
Good Viewing
Bad Viewing

30%
55%
15%

C=180

C-value Range in Stadium
80mm(Satisﬁed) - 180mm(Excellent)

C=120
C=80

Seating Angle
Seating angle in upper tier is 40.0°
Seating angle in lower tier is 20.0°

C=90

NW-SE Section
Scale 1’ = 1/20”
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Multi-Sport | Closed Curved Bowl | Changing Section | Two & Three Tiers | Fully Roofed Wrapped by Sports Park

Beijing National Stadium

Site

Herzog & de Meuron (2008)

Beijing National Stadium is a multi-purpose
outdoor stadium at Olympic Green, a
Olympic Park in Beijing. The stadium is oriented
North-South direction.

Height 70m
Length 320m
Width 297m

Stadium in a sport park
Connectivity 2/5
Visual Impact 1/5

N

Roof
Outer Membrane: 40,000 sq. meters
of single-ply ETFE sheeting protect from
elements.
Inner Membrane: 50,000 sq. meters
Teflon shield ensures perfect accoustics.

Bowl Layout
Geometry
Symmetry
Integrity
Section Continuity

Oval Shape
Biaxial
Closed Curve Bowl
Changing
Radial Block Layout
Sectored Block Type
Spectator’s vision is facing toward
the center of playing ﬁeld, and the
seating block is constant

Geometry Division

Steel Skeleton& Skin
40,000 tonnes of welded steel frames
optimazed to withstand earthquakes. 24
main columns support structural load,
each weighing 1,000 tonnes.

Roof Layout
Geometry
Symmetry
Shading Rate

Modular Turf System
Around 6,500 turf trays of planted
grass cover 7,400 sq. meters like floor
tiles. Damaged trays can be easilly
replaced. 325x170m rectangular pitch
is surrounded by a 9-lane track.

Bowl Supporting
Structure
Steel columns
Lower Tier
Cast-in-place concrete
sunk into ground.

Circulation Pattern
Bottom Ring: serves only lower tier.
Two Middle Rings: serves both up and
down of two middle tiers.
Two Arches: serves upper and lower
seating area in the upper tier.

C=100

Spectator Vision Quality
Excellent Viewing
Good Viewing
Bad Viewing

34%
66%
0%

C=210
C=90

C-value Range in Stadium
90mm(Satisﬁed) - 210mm(Excellent)

C=90
C=120

Seating Angle
Seating angle in upper tier is 33.7°
Seating angle in middle tier is 28.5°
Seating angle in lower tier is 17.0°

E-W Section
Scale 1’ = 1/20”
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Inner Membrane
50,000 sq. meters
Teﬂon shield ensures
perfect accoustics.

Upper Tier
Pre-cast Concrete Seats
supports by steel columns

Spectator Vision

Playing Field

Steel Skeleton& Skin
40,000 tonnes of welded
steel frames optimazed to
withstand earthquakes. 24
main columns support
structural load, each
weighing 1,000 tonnes.

Outer Membrane
40,000 sq. meters of
single-ply ETFE sheeting
protect from elements.

Oval Shape
Biaxial
100%

Helps supporting the concourse, seating
area, and other programs.

Capacity: 80,000 permanent,11,000
temporary.
Tier: the bowl has three tiers on the east
and west sides, and two on the north
and south.

Seat Type in Block
Fixed Seat
Seating angle in upper tier is 33.7°
Seating angle in middle tier is 28.5°
Seating angle in lower tier is 17.0°

Module

Support Structure

The Bowl

Vomitory Type in Block
Gangway + vomitory +
super-riser +
wheelchair platform.

03 Typology
Multi-Sport | Closed Curved Bowl | Changing Section | Two Tiers | Partly Roofed Wrapped by Sports Park

London Stadium

Site

Populous (2012)

London Stadium is a multi-purpose outdoor
stadium at Queen Elizabeth Olympic Park in
the Stratford district of London. The stadium is
oriented North-South direction.

Height 60m
Length 315m
Width 256m

Stadium in a sport park
Connectivity 2/5
Visual Impact 1/5

N

Roof

Top Tension Ring: 2,500 tonnes of steel
tubing recycled from old gas pipes.
PVC Fabric: PVC coated polyester
fabric membrane supported by cable
net structure - to minimize wind on
track - covers 68% of spectators.
Lighting Towers:14 towers housing 532
floodlights.

Bowl Layout
Geometry
Symmetry
Integrity
Section Continuity

Oval Shape
Biaxial
Closed Curve Bowl
Changing
Radial Block Layout
Spectator’s vision is facing toward
the center of playing ﬁeld, and the
seating block is constant

Geometry Division

Skin

The wrap banners are made of 336
Panels, each 25m high, 2.5m wide
t wisted by 90°. The panels are
made of eco-friendly plastic and ink
materials, making 35% lighter.

Roof Layout
Geometry
Symmetry
Shading Rate

Oval Shape
Biaxial
66%

Lighting Towers
Towers were located over the
inner ring helping the stadium
to reach its 60m height. Each
one weighs 34 tonnes and has
a power of 70,000 watts.
5
532 ﬂoodlights are used in the
14 towers.

Seat Type in Block
Folding Seats
Seating angle in upper tier is 28.5°
Seating angle in lower tier is 15.0°

Module
2 Steel Tensed Cables
12,000m
3 Outer ring
90 tonnes each section
25,000m2 PVC Fabric
Cut into 112 strips cover 68% of the
spectators and is the protection against the
wind, a crucial factor that could play
against the athletes’ record breaking efforts
Columns
Support the rings and light towers’ weight.
All the metal structures of the stadium were
bolted instead of welded to be easily
dismantled after the games.
Bowl Supporting Structure
112 Steel sections provide the support to
the upper bowl. 12,000 bolts were used
to ﬁx the temporary black section in
place.

Upper Tier
55,000 temporary seats.
Steel-frame support for
upper tier.

112 Steel sections provide the support
to the upper bowl. 12,000 bolts were
used to fix the temporary black section
in place.

It is composed of two tiers on the east
side and three tiers on the west, each
at a different angle. The lower tier is
a cast-in-place concrete, while the
upper tier is a demountable structure
made of lightweight steel and pre-cast
concrete.

Vomitory Type in Block
Gangway + vomitory +
super-riser +
wheelchair platform.

1 Inner Tension Ring
450 tonnes of steel tubing
recycled from old gas pipes

Support Structure

The Bowl

Sectored Block Type

Lower Tier
25,000 permanent seats in
concrete bowl, sunk into
ground.

Circulation Pattern
Access via two rings that serve all tiers:
The upper ring serves both up and down of
the upper tier while the bottom ring serves
only lower tier.

C=80mm

Playing Field

9 0 x 71 m r e c t a n g u l a r p i t c h i s
surrounded by a 9-lane track. 360
rolls of turf were perfectly positioned to
form the 9,000m2 pitch.

Spectator Vision
Spectator Vision Quality
Excellent Viewing
Good Viewing
Bad Viewing

18%
69%
13%

C=200mm
C=100mm

C-value Range in Stadium
80mm(Bad) - 200mm(Excellent)
Seating Angle
Seating angle in upper tier is 28.5°
Seating angle in lower tier is 15.0°

E-W Section
Scale 1’ = 1/20”

41

03 Typology

3.3 Conclusion
The best and most popular geometry of the bowl for Olympic National Stadium is an oval shape. The
most common layout of the stadium bowl is biaxial symmetry and radial to the center of the playing
field. The oval geometry and special layout result in a parabolic curve that provides the best quality of
spectator’s vision.
The vision of the field is also controlled by the angle maximum of 34 degrees of tiers and ideal distance
which should be controlled within the maximum of 190 meters from the center of the field to the seats.
The structural system is composed of two parts: the bowl and the roof. The bowl structure is typically
divided into several amounts of structure modules to be easily fabricated and constructed. Steel and
concrete are primarily used to make the bowl structure. In some designs, the skin component wrapped
around the stadium is connected to the bowl structure, however, the skin component is designed with the
roof structure as a whole.
The roof structure is not necessary for stadium design of the early 20th century but becomes an extremely
important component in modern stadium design regarding the spectators’ experience. The design of the
structure relies on the long-span structure technology and innovation of new materials to approach
better roof and skin design which improves human experience and energy efficiency in the stadium.
To approach certain levels of security and fire protection in the modern stadium design requirements, the
circulation paths are divided into five zones to ensure safe escape in the case of fire and for crowd
management. The evacuation time from all points in the stadium should be controlled within 8 minutes
based on the FIFA requirements.
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DESIGN ANALYSIS

4.0
4.1
4.2

Design Process Proposal
Macro & Micro Explorations
Layout Explorations
Circulation Pattern
Non-residential Zone Pattern
Residential Zone Pattern
Comprehensive Pattern

4.3

Module Exploration
Module
Module Density Study
Unit Exploration
Transformation Flexbility
Module Pattern Study
Module Layout & Capacity Study
Program Comparison
Solar Analysis Comparison

4.4

Supplemantary Site
Transport Analysis
Program Analysis
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04 Design Analysis

4.0 Design Process Proposal

46

01

Carrying the discoveries and knowledge of spatial transformation method from chapter 2.

02

At macro level, to understand the general site condition of the modern Olympic stadium, and to
understand what kind of community the city needs. Whether the community and the stadium in a broad
sense can be connected to some extent.

03

At the micro level, applying spatial transformation methods to stadium module by carefully keeping in
mind all design standards, dimension, scale, and structural components of stadium typology from chapter
3, understanding the restriction of design, and considering all existing components, especially structure, as
"existing site condition".

04

Through comparison, improvement, questioning, and innovation, different modules are integrated into a
new whole community, so that it not only conforms to the architectural language of original stadium, but
also adapts to the urban fabric, and then further optimizes the program, flow, and shape. To provide better
community services and realize the original intention of sustainable and healthy communities

04 Design Analysis

4.1 Macro & Micro Explorations
Linkage to the city by following Urban
Fabric

Park extension & continuity

Reasonable spatial arrangement

47

04 Design Analysis
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04 Design Analysis

4.2 Layout Explorations
4 layouts are generated based on the knowledge of stadium typology
srudy, especially structure division and spatial layout

Non-residential Zone

Array

Zone

Carve in & out

B

B

B

1

1

2

A

C

4

3
D

1

2

C

A

4

3
D

Residential Zone

Residential Zone

Organic
B

1

2

C

A

4

3
D

2

A

C

4

3
D
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4.2.1 Circulation Pattern
Array

Zone

Carve in & out

1

1

2

C

A

4

1

2

C

A

4

3

C

4

3

1

2

A

2

C

A

4

3

3

D

D

D

D

B

B

B

B

Organic

4.2.1.1 Sectional Sequence

A

1

A

1

A

1

A

1

B

2

B

2

B

2

B

2

C

3

C

3

C

3

C

3

D

4

D

4

D

4

D

4

4.2.1.2 Open Space

4.2.1.3 Moment Study
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04 Design Analysis

4.2.2 Non-residential Zone Pattern
Array

Zone

Carve in & out

1

1

2

C

A

4

1

2

C

A

4

3

C

4

3

1

2

A

2

C

A

4

3

3

D

D

D

D

B

B

B

B

Organic

4.2.2.1 Sectional Sequence

A

1

A

1

A

1

A

1

B

2

B

2

B

2

B

2

C

3

C

3

C

3

C

3

D

4

D

4

D

4

D

4

4.2.2.2 Open Space

4.2.2.3 Moment Study
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04 Design Analysis

4.2.3 Residential Zone Pattern
Array

Zone

B

Carve in & out

B

1

2

A

4

B

1

C

2

A

3

B

2

1

C

4

D

Organic

A

3

C

4

D

1

2

A

3

C

4

D

3

D

4.2.3.1 Sectional Sequence

A

1

A

1

A

1

A

1

B

2

B

2

B

2

B

2

C

3

C

3

C

3

C

3

D

4

D

4

D

4

D

4

4.2.3.2 Open Space

4.2.3.3 Moment Study
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4.2.4 Conprehensive Pattern
Extend Space

Array
Array

Zone
Zone

Carve
in&&outout
Carve-in

1

1

2

A

C

4

1

2

C

A

4

3

B

B

B

B

Organic
Organic

3

1

2

C

A

4

Offset Space
2

A

C

4

3

3

Vision Interaction
D

D

D

D

4.2.4.1 Sectional Sequence
A

1

A

1

A

1

A

1

B

2

B

2

B

2

B

2

C

3

C

3

C

3

C

3

D

4

D

4

D

4

D

4

Communal Space
Generated

4.2.4.2 Open Space

Sunlight Exposure
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4.3 Module Explorations
4.3.1 Module

Components to be demolished

4.3.2 Module Density Study

Demolishh Pattern

1 per row

Structure Skeleton
Reserved components:
Longitudinal & transverse girders
Columns
Removable components:
Longitudinal & transverse Beams
Tribune Beams

2 per row
Precast Concrete Tiers
All small division could be demolished

Floor Slabs
All small division could be demolished

3 per row

54

Floor Slab Density Study

Tier Density Study

Fixed Factors
Structure Skeleton
Tiers

Fixed Factors
Structure Skeleton
Floor Slabs

04 Design Analysis

4.3.3 Unit Exploration

4.3.4 Transformation Flexbility

Residential is the most important program in given contexts. Studying the residential
block will help to explore the spatial and social transformation in the stadium.

4.3.4.1 Unit Typology

4.3.3.1 Block Typology
Linear Block

Small Unit
Small Unit
Large Unit
+
+
Small garden balcony Medium garden balcony
L-Shaped Block

Large Unit
Large Unit
Community Unit
+
+
+
Medium garden balcony Large garden balcony Shared garden balcony

Stepped Block

4.3.4.2 Typology Combination
Parallel Block

U-Shaped Block

Closed Block

Single Unit

2 Units

3 Units

4 Units

5 Units

Community

4.3.3.2 Circulation Pattern
4.3.4.3 Layout Flexibility
Only Vertical

Vertical & Horizontal
Lateral

Vertical & Horizontal
Central

Change Program

Remove

Shift

Extension

Very ﬂexible

Very ﬂexible

Possible but limited

Possible but limited

Very ﬂexible

Very ﬂexible

Very ﬂexible

Very ﬂexible

4.3.3.3 Orientation

Street Orientation

Courtyard Orientation

Solar Orientation

Centerline of concourse

Centerline of concourse

Centerline of concourse

Centerline of concourse
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4.3.5 Module Patten Study
Module Pattern

Module Pattern 01: Only Vertical

Section

Plan

S6P2
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04 Design Analysis

Module Pattern 02: Vertical & Horizontal Lateral

Module Pattern 03: Vertical & Horizontal Central

Section

Plan

Section

Plan

S6P5
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04 Design Analysis

4.3.6 Module Layout & Capacity Study
S6P5: Parallel to centerline of concourse
Layout:
Stepped Block
Closed Block
Vertical @ Horizontal Central
Solar Orientation

S6P2: Perpendicular to centerline of concourse
Layout:

Capacity:
150 Units
Small courtyard space
Large communal space

Stepped Block
Parallel Block
Only Vertical Circulation
Courtyard Orientation

Capacity:
150 Units
Small courtyard space
Large communal space

Road

Road

Block Orientation in Plan View

Isometric Circulation Pattern

Isometric Block

Isometric Block

Isometric Circulation Pattern

Block Layout

Circulation Pattern

Block Orientation in Plan View

Block Layout

Structure Skeleton Preservation Rate

93%

Floor Slab Preservation Rate

95%

Floor Slab Adding Rate

15%
58

Circulation Pattern

Tier Preservation Rate

30%

Structure Skeleton Preservation Rate

96%

Floor Slab Preservation Rate

65%

Floor Slab Adding Rate

10%

Tier Preservation Rate

50%

04 Design Analysis

4.3.7 Program Comparison

4.3.8 Solar Analysis Comparison

S6P5 Program

7th Level

S6P5 Solar Diagram

S6P2 Solar Diagram

East

East

East

East

East

East

East

East

East

East

East

East

7th Level

6th Level

6th Level

5th Level

5th Level

4th Level

4th Level

3rd Level

3rd Level

2nd Level

Circulation

S6P2 Program

2nd Level

Residential

Communal Space

Balcony/Potential Extension space for larger units
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04 Design Analysis

4.4 Supplementary Site
4.4.1 Transport Analysis
Supplmentary site is not an actual site but a created site
contains specific conditions based on stadium typology
study. The Olympic Stadium is located in an urban area
with a high density of population and is equipped with a
relatively complete infrastructure and transportation Systems
at the initial planning.

Metro line

Secondary Road
Main Road

20 40

SITE

60

100
METERS

04 Design Analysis

Residential

4.4.2 Program Analysis

Commercial & Ofﬁce
Culture & Education
Sport & Recreation
Park

20 40

100
METERS

SITE
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DESIGN SYNTHESIS

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Design Phasing Proposal
Concept
Program
Transport
Circulation
Sections
Renderings
Reflections

63

05 Design Synthesis

5.1 Design Phasing Proposal
The stadium is no longer displaced after games. Recycling components for other
purposes and repurpose the stadium within the Skelton of stadium structure. The city
grows on some of the existing landscape area and de-monumentalize the stadium.

Phase 01: Olympic Stadium constructured for game Phase 02: Recycled and demolished components
after game

64

Phase 03: Revitalization based on differentiated
program requirements

Phase 04: Integrate into the urban fabric based on
what city needs in the future

05 Design Synthesis

5.2 Concept
Roll up the linear city to ﬁt into basics stadium geometry
Rearrange the program and building skyline control
Remodel based on restriction of structure grid and existing condition
Integrate green space

Linear City

Roll Up

Adapt
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5.3 Program
Residential as the primary program in the design is
divided into 3 parts and placed almost evenly in the
ova geometry of the stadium.

Residential District
Green Connection

Functional blocks are placed in between residential
blocks. The sports district remains where the playing
ﬁeld was located.
Greenspace on the top level and between every
two blocks as transit and connectors to bring blocks
interacts with each other but still separated in some
degrees.
Large parking and landscaped area could be
converted into new programs based on what the
city needs in the future.

Green Tansition

Cultural District
Education District
Amenities & Commercial District

Recreation & Sport District

Existing Structure Skeleton
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Education District

Green Tansition & Connection

Primary School
Kindergarten
Playground
Ofﬁce
Dining Hall
Sporthall
Activity Room
Conference

Residential District 02
Multipurpose Room
Farming Room
Daycare
Medical Care

Residential Units
Garden
Farming
BBQ Area
Laundry
Activity Room
Playroom
Spa/Yoga
Lounge

Capacity:
103 Small Units 1-2 occumpants
17 Large Units 2-4 occumpants
Ocupancy:
274 max

Cultural District
Library
Gallery
Learning Area
Book Sore
Book Storage
Conference
Roof Cafe
Outdoor activity
Storage
Studio
Multi-purpose Room

Residential District 03
Residential District 01
Residential Units
Garden
Farming
BBQ Area
Laundry
Activity Room
Playroom
Spa/Yoga
Lounge

Residential Units
Garden
Farming
BBQ Area
Laundry
Activity Room
Playroom
Spa/Yoga
Lounge

Capacity:
4 Small Units 1-2 occumpants
135 Large Units 2-4 occumpants
Ocupancy:
548 max

Amenities & Commercial District
Retails/Store
Restaurant
Bar
Café
Small ofﬁce
Cowork Space
Cinema

Grocery
Pharmacy
Playroom
Meeting Room
Storage
Multi-purpose Room
Healthcare

Capacity:
66 Small Units 1-2
occumpants
76 Large Units 2-4
occumpants
Ocupancy:
436 max

Recreation & Sport District
Fitness Room
Community Center
Spa
Gym
Swimming Pool
Food
Stage
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5.4 Transport

Car Route 01

Car Route 02

DN

DN

DN

DN

DN
DN

10

20

Car Route 03

50
METERS

GROUND LEVEL
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DN
DN

Car Route 04

05 Design Synthesis

5.5 Circulation

UP

l

oo
h
c
S

UP

DN

DN

Access to Bus Station

DN
U
UP

Cultural

Access to Parking Lot

UP
DN

UP

Commercial

DN

Ofﬁce

UP

DN

Access to Playing Field
10

20

50
METERS

GROUND LEVEL
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5

10

B

A

25
METERS

CUT LONGITUDINAL PLAN

A’
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B’

05 Design Synthesis

A - A’ SECTION: Access from ground level to underground level.

B - B’ SECTION: Transition between functional block and residential block
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05 Design Synthesis

D
5

10

25
METERS

CUT TRANSEVERSE PLAN

D’
C
C’
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05 Design Synthesis

C - C’ SECTION: Relationship of residential units, structure start to be manipulated.

D - D’ SECTION: Activity blocks remains the architectural language of the original stadium.
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View from the entry to the underground level. Stadium community starts to have dialogue to the city,
and connection to the underground level which has been revitalized for the city.
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05 Design Synthesis

View from new urban block generated on the original stadium landscape spot to school space within
the stadium structure. The new development conveys comfort on the scale.
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05 Design Synthesis

View from one of the residential units to the stadium community. The unique geometry of the stadium
allows people have more interactions with each other.
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05 Design Synthesis

View from the ring roof park with original structure exposed. People happen to enjoy their lives
here.
77

05 Design Synthesis

5.8 Reflections
With the continuous development of technology and construction methods, contemporary stadiums have been
developed in a diversiﬁed direction with more and more functions. In fact, the rate of abandoned stadiums is
showing a downward trend, which is a great trend. With the deepening of my research, I found that the low
utilization rate of the stadium is often not caused by architectural design, but caused by many factors other than
architectural design. For example, the stadium has a very low utilization rate after the game, and each country
is also different. In the United States, sports are advocated by all people, and stadiums are rarely abandoned,
except for a few exceptions. However, in China or Athens, the people’s enthusiasm for sports is not as high as
that of the American people. In China, the generally preferred types of sports are mostly small sports, such as
table tennis and badminton. Unlike American football, these sports do not require large venues. It can be seen
that the differences in national sports culture have also led to the low utilization of large stadiums. Of course,
economics and preliminary planning are also important inﬂuencing factors. The post-Olympic use of the stadium
is a very complex issue, which is jointly determined by many factors other than architectural design. Therefore,
post-Olympic use requires the joint efforts of all sectors of society in the future.
In my design, I transformed the stadium into a miniature city and a community. In fact, designing a large-scale
community is not a simple matter, and integrating a community into the original architectural language of the
gymnasium is very challenging but meaningful. Although my thesis is only a proposal, it is a good wish for me to
prevent our city from being scattered by the cold monumental buildings. Instead, it is to transform these buildings
into new communities as a way to connect people to communicate and have more social interactions. The new
community will create a more active and healthy urban environment, and encourage people to live positively
and healthier.
The design of the community must not be a simple stacking of programs, but to look farther and think about the
new generation of communities that may be produced in the next ten, thirty, or even ﬁfty years. The pandemic
also makes us re-examine the new community environment. I think that in the future community vision, we should
not be committed to isolating everyone without leaving home, but should think about how to create a sanitary
and healthy living environment, even if there is that we will not be at a loss when a similar situation occurs. The
convenience created by architectural design and urban planning is to improve the quality of life, not to make
people lazier. I think we need to keep this in mind at all times.
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